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Development of Hybrid Type Automotive Drivers Seat
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ABSTRACT

A hybrid type automotive drivers seat was invented with new concepts for the reduction of
weight and manufacturing costs. Fundamental studies were performed to determine the basic
geometry of reinforcing support. A prototypical design was provided by the manufacturer
considering compatibility with other parts. Several structural analyses simulating various crash
sitnations were performed and modifications were continued until a final design was reached. A
sample product was manufactured and sled crash lests were performed to verify the safety of
the seat. Comparisons of test results with the previous model and a seat from another company
proved the safety performances to be superior.
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Fig. 2 Results of simple structural analyses for basic
reinforcement geometries

Fig. 3 Load circle and reinforcing mechanism during
crash situation
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Fig. 5 Prototypical design of reinforcing support
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Fig. 6 Boundary conditions for the simulation of
frontal crash situalion
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Fig. 8 A simple seat rail model for the evaluation of
boundary conditions for rear crash simulation
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stress distribution)
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(a) stress distribution (Von-Mises, bottom view)

(b) deformation distribution (rear view)

Fig. 10 Simulation of loading situation by seat belt
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(a) stress distribution

(b) deformed shape

Fig. 14 Results of secondary impact in frontal crash
situation for modified geometry
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(b) Von-Mises stress distribution

Fig. 15 New boundary conditions and results of rear
crash simulation

(a) Von-Mises stress distribution

(b) deformed shape (exaggerated)

Fig. 16 Results of seat belt loading simulation for
modified geometry
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(c) assembling schematics (d) assembled plate

(e) complete seat structure

Fig. 17 Photographs of manufactured sample parts
and assembled seat structure

07 AFAANTAGETFAAA
2o 28 Al¥(sled test)& FH3ET Alge
AW 53 29 35 ‘1“7111 735 o] T"Sg
on o]F ZH 28 AY FHUE Fig.18%
GERASE v dide2E TE AHEY A
e s fegd ¢ e 718y Zd A&u
383 EFAR AE F2ES 59 BMW 3
series?] #H4AE AHstd FTEF AFY 2HE
Bl w3 ETH7. AEEy F4% AL7S Fig.194)
ZEASHET AN A B giRel, BE BAA
o] A HAZ sty ofE Alge] Zd

AZE AA

C



BHAR A48 FRH vw BRe 9o
S olen weld 270 HML o|walx o Table 1 Comparison results of rear crash tests
5LSHA BERNT AW FEA AY SE
t e B B o 2T 70 BMW 24| Steel 34 | 7% 24
el ’“6“*‘::‘2 vesian. £¢ 3W 33 SV YT | AE 95 | o B
= o}z BEL A= Ra] =
(;\] ;ZH{ ‘)‘;j’;j’] L;qj Zj; u]z]l;;]:ﬂm; "HIC: 172 ‘HC: 7 HC: 4, 16
submarine = T EA
s Cestg: “Chest g : 16g, | - : 10g,
o] S4g& UFalith FMVSS 301 739 o Bl 6l Glfg .
$3 Fd 2B YA E 194 B 5 g5o] VU o
2% 2451 2k0] BMWALS AER0} 2A e -+ (o, |-G (o
U Bgde #48 oux 24 5a7) 4 Orn
o QRS Fole 4¥S ¥ GAsEn. | W | C I CIn:
& oe] Aslgk 2 b Absgk 94 sk (4V=3avh) | ( AV=3dant) | ( 4V=3kmh,
AHA A 3 A 9eg AEY 2= ok Hah)
U Ay | - ARGE AV}
A AHeE 5L

= 870 2702 Folm Ag e N
AlS] #A4zter AJak 7o) Azd
3 59 ZRE JRE Qg
& solHB =y AMgte] 47 (b) sample after rear crash test
A YL Aatoz 7idkg

A4S T8 7R g4L dRstn, 71&9
25 'T"%'E_E'_I‘]-O'] DAY s848 a8 de ]
92 7R 3F HEL 2Alete T AAEE AdsiEnt. A AAES Yot
T 1@ FA AHE AlEst 2o FE AY 29 T2E9 gtrie] 7)& A
Gk o)A AolA A Pk thate Hily F R EAF AEF vlasle 20%AE akas o]

< Tt HF Mt dR o H HE AEo) folgel Qz=zginh

of -
& M
ok
ox,

olt r‘ﬁ

2 i
01‘#

=

{H
a
-0,

B Ho F

1

e
T

O
[0

Y [‘?&
ro 1%

Fig. 19 Pholographs of the samples afler crash tests

ANE solnesy B3y 49 g 181



182

= J|
B e F7E7E Al +HAE
A NE T ML A d79 ERA
HAR AR EA 4 ZAE =t
= D& 4@

"Evaluation of
Structure
SAE

KN. Trbbett, J.C. Lynn,
Automotive Seat
Constructed of Polymer Composite”,
920335, pp.270-274, 1992.

LE. Nielsen, RF. Landel, "Mechanical
Properties of Polymers and Composites”,
Marcel Dekker, Inc., 1994.

ez, $9%, oY A0S, TR

Ng A% A= zZdg AAE
, BZAFATERE FAGed
A, pp855-862, 1997.

Front

o]
£A
7

=
'ﬁ]
=T

HFE, o|WH,

AEA, AAQ, “s&32
e A ANE ZHd &4 4
AR BETRRAREE F7
T 3 =84, ppl2l-124, 1997
425 9 29, ‘83 9M4E A%
= Zaglel AMgel F AT AF
IA”, 71 BEY, 1999,
S.H. Crandall, N.C. Dahl, T.J. Lardner,
"An Introduction to the Mechanics of
Solids", McGraw-Hill, Inc., 1978.
olAig e, wyed, HFE, oy,
ZW 2 ZEA, ‘AL AF FHA9
‘3'&7‘“3011 g3 A9y A, d=as
zAGEUE =EJAD),

&

B
T oAl

B

o
i

*

CA=E)5 6Y 169 REAER, 7R

A, AP, 1999



